infection because they lack the acquired immunity towards the infection. Thus, delay in seeking prompt treatment could cause the infection to progress from mild to severe forms and ultimately death within the first 24 hours of onset of symptoms (Baume, 2002) .
Caregivers choice of were to seek prompt malaria treatment, is influenced by accessibility to health care, severity of presumed malaria infection and caregivers level of education (Schellenberg et al., 2003; Miguel et al., 1998 and Muller et al., 2003) . In addition, other factors have been mentioned to have had a direct bearing on the treatment seeking behaviors of the caregivers namely, the cultural beliefs about the cause, treatment or prevention of malaria, drug stock outs at the health facilities and use of fever relief methods at home such as antipyretics or herbal medications Methods (Schellenberg et al., 2003) .
Study area and period
This analytical cross sectional study took place from 4 th March 2013 to 14 th
Study population
March 2013 in 8 rural health centers: Mpika Urban, Chilonga Hospital affiliated center, Chalabesa, Kabinga, Kasenga, ZNS and Chibansa in Mpika district. Mpika district has a population of 261,425 with a population growth of 3.8 percent (CSO, 2010). The local economy is based on agriculture, thus most households earn a living through subsistence farming. This region was chosen for the study because of its high malaria endemicity especially during the rainy season. Malaria incidence in the district increased from 185.6/1000 to 441.7/1000 population and malaria related mortality in children under 5 years of age also increased from 48/1000 to 90/1000 from 2008 to 2010, respectively (2010 Mpika DHMT Action plan report).
The study populations were caregivers with children under five years of age diagnosed with malaria, attending the selected rural health centers.
Sample size and sampling procedures
The sample size calculation was based on assumption that the proportion of under-five children who received prompt malaria treatment was 34 percent (Zambia national malaria indictor survey, 2010). The statistical significance level of 5 percent was used with coefficient set at 1.96. Using the formulae and taking into account a non response of 10%, the final sample size of 380 participants was obtained.
Multiple data collection techniques were employed to ensure validity and reliability of the results namely caregivers structured interviews (n= 380) and focused group discussions (n= 8). For the structured interviews, a multi-stage sampling was used. The first stage was sampling of health centers. The health centers were identified through probability proportion to size sampling, from a sampling frame of all the 25 rural health centers (RHCs) in Mpika district. The second stage involved sampling of the caregivers attending the health centers with their under five children diagnosed with malaria. Study participants meeting the inclusion criteria at the selected health centers were identified through simple random sampling and were recruited daily for exit interviews until the desired sample size was achieved for that particular health center. The number of caregivers to be sampled at each rural health center was determined by the catchment population of that particular health facility proportional to the total cumulative catchment population of all the eight chosen rural health centers.
Purposive sampling was used to select participants for Focus Group Discussions (FGDs). For each facility, the venue was chosen were the FGD was conducted upon completion of the individual survey interviews. A total of eight FGDs were conducted with groups composed of 8 -10 caregivers at each health facility.
Data Analysis
Quantitative data were double entered in an EPI DATA computer software package. Then it was checked for errors and cleaned by checking for information from questionnaires before being transferred to STATA (Version 11) for analysis. The data analysis types used were descriptive and analytical analysis. In descriptive analysis, frequency counts, graphical illustrations and cross tabulations were derived. Logistic regression analysis was used for analytical analysis. First, univariate logistic regression analyses of each independent variable with the dependent variable were performed initially. Secondly, from the univariate analysis, variables that were found to be statistically significant were then entered in the multivariate logistic regression analysis using stepwise forward and backward methods to control the effect of confounders. Adjusted odds ratios, p values and confidence intervals were computed from the best model were used to interpret the study findings. In this study, the statistical significance level of 5 percent (i.e. p value ≤ 0.05) was used. The variables found not to be statistically significant in the univariate analysis were excluded in the multiple regression analysis. Textual data that was derived from Focus Group Discussions was analyzed using qualitative content analysis. The recorded data was first transcribe and followed up by cross checking of recorded data with transcripts. Then textual notes were read and reread in order to gain an understanding of their content. This was followed by classification of questions, numerical coding of themes and categorizing of themes according to the most frequent used themes from different FGDs done at the other health facilities. The qualitative data provided a much deeper insight with regard to the barriers associated with prompt malaria treatment in the district.
Ethical Consideration
Ethical approval was obtained from the University of Zambia Biomedical Research Ethics Review Committee (Ref: 008-02-13). Mpika District Community Health Office gave permission for the study to be conducted in the district. Informed consent was sought from the participants for their participation in the FGDs and in the in the semi and structured interviews. Participant's confidentiality and anonymity were preserved. Moreover, Participants were informed that they were free to withdraw from the study at any time without any repercussions.
Results

Socio -demographic characteristics of participants
A total of 380 caregivers were interviewed. The majority of study children were males aged between 13-24 months 110/380 (29.0 percent) and their primary caregivers were mostly mothers 293/380 (77.1 percent), aged between 25-34 years 154/380 (44 percent). The majority of the caregivers only went as far as primary level education (65.3 percent) while 12.1 percent had no formal education. Similarly, 234/380 (61.6 percent) of heads of household had attained primary education while 7.9 percent had no formal education. Most of the heads of households were earning their living through subsistence farming 313/380 (82.4 percent) whose household income was inadequate 268/380 (70.5 percent) (Table1). The proportion of children that received prompt malaria treatment
As low as 53/380 (13.9 percent) children diagnosed with malaria received prompt malaria treatment, while 86.1 percent (327/380) were treated after 24 hours or more of onset of malaria symptoms. The common reason cited for delayed treatment is the long distances required to travel to reach the health facilities, compounded with luck of financial resources (19.3 percent) . With regard to malaria knowledge and treatment, 64.5 percent (245/380) mentioned fever as a sign they first saw in their child to suspect malaria illness. The other symptoms mentioned include convulsions (12.1percent), poor appetite (10 percent), and vomiting (9.8 percent). The commonest antimalarial drug prescribed to these children was Lufamenthrine Artemether (Coartem) (91.5 percent). However, the practice of self medication with antipyretics among caregivers was common 36.0 percent (137/380) ( Table 2 ). The statistical analysis was performed using univariate and multivariate logistic regression. The Unvariate analysis found the following factors to be significantly associated with increasing the odds of the child receiving prompt malaria treatment: distance of less than five kilometer to the health facility [odds ratio (OR) 2.60, 95% CI: 1.35 -0.73, P = 0.00], adequate household income (OR 2.67 95% CI: 1.47 -4.88, P = 0.00), head of household being employed (OR 2.40 95% CI: 1.06 -5.44, P = 0.04), caregiver knowledgeable on malaria transmission (OR 2.76 95% CI: 1.37 -5.57, P = 0.01), sponging the child (OR 4.80 95% CI: 1.54 -14.94, P = 0.007), taking the child to the health facility as the first action (OR 3.47 95% CI: 1.64 -7.36, P = 0.001) and having health education IEC done in the community (OR 2.32 95% CI: 1. 28 -4.23, P = 0.006) Table 3 . When all significant variables were entered in a multivariate analysis with stepwise elimination (Table 4) , the following variables were found to significantly predict uptake of prompt malaria treatment among children under five years of age: distance of less than five kilometers to the health facility (Adjusted OR 2.45 95%CI: 1.22 -5.11 P = 0.012). This shows that caregivers who stay less than 5km from the health facility were 2.5 times more likely to have prompt malaria treatment for their children than those staying more than 5km from the facility. Household income (OR 2.27 95% CI: 1.18 -4.39 P = 0.014), caregivers whose income was said to be adequate were 2.3 times more likely to seek prompt malaria treatment, than those whose income was said to be inadequate. Furthermore, knowledge on malaria transmission (Adjusted OR 2.04 95% CI: 0.97 -4.28 P = 0.049), this shows that caregivers who were knowledgeable about malaria transmission were 2 times more likely to seek prompt malaria treatment. The analysis also showed that taking the child to health facility as the first action (Adjusted OR 2.45 95% CI: 1.26 -4.76 P = 0.008 had the percent change in odds for SD (standard deviation) of 47.7). This means that taking the child to the facility as the first action 1 standard deviation more, increases the odds of prompt malaria treatment by 48%. Also fever as the symptom (Adjusted OR 0.36 95% CI 0.19 -0.69 P = 0.36 had a percentage change in odds for SD of -38.8). This means that having fever as a symptom of malaria 1 standard deviation more decrease the odds of prompt malaria treatment by 39%. Having health education IEC done in the community (Adjusted OR 2.14 95% CI 1.10 -4.13 P = 0.024), increases the likelihood of prompt malaria treatment. The following variables were not significantly associated with prompt malaria treatment in under five children: initial malaria treatment with antipyretics (Adjusted OR 0.58 95% CI: 0.28 -1.19 P = 0.138), occupation of the head of household (Adjusted OR 1.31 95% CI: 0.52 -3. 30 P = 0.060) and caregiver's knowledge on malaria transmission (Adjusted OR 2.04 95% CI 0.97 -4.28 P = 0.05). This means that, caregivers who gave their children antipyretics as initial home treatment were 0.58 more likely to seek malaria treatment late, than caregivers who gave other treatments. Tested by multivariate analysis 2 P < 0.05 was considered statically significant.
Qualitative data from FGDs highlighted the following barriers to prompt malaria treatment.
Distance and transport to the health facility
Availability of transport and physical location of the health facility has a bearing on prompt access of health services by the users. Statistical analysis revealed that children of caregivers staying more than 5 km from the health facility were associated with delayed malaria treatment, equally during FGDs, long distances that caregivers needed to travel either by foot or cycling to reach the health facility was a prominent theme that emerged. This was compounded by presence of physical barriers such as passing through thick forests, traversing mountains which are common physical barriers in Mpika district:
"The problem is that we stay very far from the health center, for instance I stay in Itongo area which is very far, so if we suspect the child has malaria, we wait until the next day to see if the child will improve" (FDG, female caregiver)
Perceived severity of fever
Although malaria was recognized as a major problem in all the FGDs and fever was also positively associated as the main symptom of malaria. Caregivers however, classified fever as mild and severe body hotness. Sick children with mild body hotness were not taken to the health facility, not until their fever become severe body hotness: "Most of the time when we see that the child has developed vomiting, shivering and mild fever, we wait for the child to develop severe body hotness also before we take the child to the health facility. Most of the time when we take such a child with mild fever, they get his blood and test, they tell us that the child has no malaria, and thus we are sent back home on some other medication. If we take the child with high fever, they always find the malaria parasite, so that's the reason we wait at home for the child to develop high fever" (FGD, male caregiver).
Initial treatment of suspected malaria
In malaria endemic areas, the use antipyretics drug to treat fever episodes is a common practice which negatively impact on prompt access to appropriate malaria treatment. In the study the common initial home treatment for suspected malaria illness, that emerged from the FGDs was the use of antipyretics such as paracetamol, which were mostly left over medication from the previous illness or procured from the local shops "tutembas". However, use of antipyretics was cited as the cause of delay in accessing care for the sick child, since the fever would normally subside after taking paracetamol, thus the caregiver could interpret this as an improvement in the child's condition:
"what causes us not to bring the child the same day they develop fever is that we give the child panadol, the fever goes, so when we wake the following day the child feels much better, so we don't bring the child to the health center" (FGD, female caregiver)
Non availability of antimalarial drugs.
The availability of drugs at a health facility is an important factor affecting access to malaria treatment. A persistent stock out of antimalarial drugs at the health centers is another barrier that emerged from the FGDs and interviews with rural health center staffs. The reasons attributed to the drug stock outs was mainly erratic RHC essential medicine and supplies of kits from the District health office and huge malaria burden in the catchment populations.
"When we take our sick children at the health center, sometimes the health workers there tell us they don't have medicine to treat malaria, they refer us to either Mpika district hospital or Chilonga general hospital were such medicine are readily available, so we have to go back to the village to prepare ourselves to go to these hospitals which are very far way" (FGD, female caregiver) "What happens is that when the community hears that the medicine kit has arrived at the health center, they all come in numbers such that within a week, the health center runs out of all the antimalarial, and RDT test kits." (FGD, male caregiver)
Use of herbal medication
The use of herbal medicine is imbedded in the cultural belief that herbs are effective in treating febrile convulsions (Iloeje, 1989) . The FGDs revealed that, some caregivers were able to link febrile convulsions to malaria, and these mentioned that when their child with fever starts convulsing they rush the child to the health center to get treatment. However, other caregiver could not link febrile convulsions to malaria, thus associated convulsions to epilepsy. The initial treatment for febrile convulsion was giving the child tradition medicine mostly from advice from their parents or in laws. When the condition of the child worsened, that's the time the child is taken to the health center. (FGD, female caregiver) .
"Some of our parents or in-laws tell us to use herbal medication especially if the child is convulsing (umusanfu)" (FGD, female caregiver). "Herbal medication was given to my child when he started fitting, but there was no improvement, until I just decided to bring the child to the hospital, that's when the child got better"
Discussion
This study explored the barriers to prompt and effective malaria treatment in children aged below 5 years, in Mpika district. A wide range of interconnected factors at both household and health system level are said to influence access to early and efficacious malaria treatment in children under five years of age (Hetzel et al, 2007) . The study identified the following factors to having an impact on prompt and effective malaria treatment: distances to health facilities, household income, knowledge on malaria symptoms, its transmission and treatment, community health education on malaria, availability of antimalarials at the health facilities and staffing levels at health facilities.
This study found that a low proportion of children diagnosed with malaria received prompt and effective malaria treatment in the rural district of Mpika. A similar finding was obtained from a study done in rural Blantyre-Malawi (Hetzel et al., 2008) . Clearly prompt malaria treatment still remains a challenge in most rural settings, despite it being a cornerstone in prevention of malaria complications in children (Baume, 2002) . The prompt use of an effective malaria treatment was equally low among study participants. Most children with malaria were initially treated with an antipyretic such as paracetamol, before being brought to the health facility. This finding is also consistent with a study done in Tanzania which indicated that as high as 78% of children received an antipyretic as first action at home prior to being taken to the health facility (Hetzel et al., 2008) . Self-treatment is the most common initial treatment in childhood malaria, especially in rural areas of Africa, where three quarters of malaria cases occur ( (Hetzel et al., 2008) . Although antipyretics are widely used as a treatment options for childhood fevers, these are not biomedical recommended treatment for malaria. Self-treatment of malaria is a recipe for disaster as most such children are at risk of developing complicated malaria, which if not managed accordingly, is associated with a high case fatality.
The study also found that caretakers living within 5 kilometer radius of the health facilities were more likely to access prompt malaria treatment for their children. This finding is in support of the study done in Uganda which highlighted that, caretakers who traveled greater than 5 km to the health facilities were more likely to have delayed malaria treatment than those that travelled less than 5 kilometers to the health facilities (Rutebemberwa et al., 2009 ). Long distance has been pointed out by many studies as a common barrier to formal health care in rural settings (Baume, 2000) . From FGDs, it was clear that long distance more often than not, make caretakers adopted a wait and see approach (Chibwana et al., 2009 ). Moreover, some of the strategies being advocated to combat the problem of long distance include: the use of volunteers called Community Health Workers (CHW) trained to conduct Home based management of malaria (HMM). The current HMM involves the CHW making a confirmed malaria diagnosis with Rapid diagnostic testing (RDT) then providing an appropriate antimalarial to malaria children within the community (WHO, 2005) . The use of CHWs is widely practiced in many countries in Africa and some parts of Asia (WHO, 2005) . Evidence that they are effective is broadly encouraging, where adequate training, supply of drugs and supervision can be maintained, but this is not a light undertaking. The study also highlighted that only a quarter of caretakers were fathers and over three quarters were mothers. Studies have shown that male involvement in the management of child illness improves access to formal health care (Halwindi et al., 2013) . This can be attributed to the fact that more often than not, fathers play a pivotal role of regulating women/child access to prompt malaria treatment through control of home income, women mobility and health care decision (Halwindi et al., 2013) .
The cost of seeking health care has often been mentioned as a major hurdle to malaria treatment in the sub-Saharan Africa (Chuma J, Okungu V, and Molyneux C, 2010). Inadequate household income was cited as one of the barriers to prompt malaria treatment in the study. This finding is consistent with the fact that household income has a bearing on access to health care services availalable to the caretaker, as those with adequate income are able to access the health facilities easily as opposed to self-medication. Mpika district is mostly rural, as such most study participants are peasant farmers with seasonal household income, this coupled with transport costs and other opportunity costs of taking children to the health facilities instead of farming, all interact to make access to effective malaria treatment more difficulty for poor households. This challenge can be addressed by implementing favorable economic policies for local peasant farmers in the district. At present, the local farmers are faced with a lot of challenges such as poor farming methods and lack of favorable markets for their farm produce. Therefore, any policy aimed at improving the livelihood of these farmers will need to be structured around such important issues. The potential spin off of such an undertaking will not only improve health service accessibility but also improve their standard of living, thus significantly reducing vulnerability to illnesses of their children.
The majority of caretakers in the study were knowledgeable on the cause, transmission, symptoms and treatment of malaria. Furthermore, caregivers who were more knowledgeable about malaria were more likely to seek prompt malaria treatment for their under 5 children than those that were not knowledgeable. However, other studies done in Africa showed that knowledge of caretakers on malaria transmission does not always translate into prompt malaria treatment in under 5 children, though such knowledge only tend to improve personal protective behaviors such as use of insecticide treated bed nets (Ahorlu, 2006 and Rutebemberwa, 2009 ). It is clear that, for strategies aimed at increasing caretaker's knowledge on malaria to have any meaningful impact in fostering better treatment seeking behaviors, other external factors that influence it need to be put into context.
The study demonstrated that community health education on malaria increased the likelihood of prompt malaria treatment among under five children. However, during FGDs, caretakers revealed that most of the health education sessions on malaria were conduct at the health facility by health staffs when caretakers took their children for routine under five immunization days, as opposed to being conducted in the community. There is need to broaden the target population for the health education sessions to include caretakers to do not come to health facilities. To tackle this challenge, need to increase awareness through health campaigns in the community and schools through audio-visual means such drama. Although the extent to which such social mobilization campaigns influence change in health seeking behaviors has not been exhaustively investigated, studies that have examined this issue do not consistently show a correlation between care seeking and malaria related knowledge.
The survey of health facilities revealed that most rural health centers in the district were poorly manned and experienced frequent antimalarial drug stock outs. This lead to the available limited staff being overburdened by huge patient turn over. The antimalarial stock out resulted in patients being referred to the two hospitals further away to access malaria treatment, a similar finding in a study done in Malawi (Becher et al, 2011) .
In Zambia the first line malaria treatment is the use of Artemisinin-based combination treatment (ACT), which can only be obtained at the health facility with regard to most rural settings. It's worth noting that the health centers are supplied with few antimalarial in the drug kit which they received monthly from the district hospital thus resulting in non availability of medicines at the health centers. Therefore, it is important that national malaria strategies increase the allocation of ACTs in the drug kits to improve essential medicine commodity security at facility level, thus improving prompt access to effective anti-malarial treatment. The staff attrition was found to be high in the district, thus more trained health care provider are needed if the vision of quality health care provision is to be realized in the district.
The study had some limitations. First, the study was conducted in selected rural health centers in Mpika District and the extent to which findings can be generalized to the entire District and other settings is assumed. Second, the study participants were caregivers with sick children under five years of age, accessing care at the health facility; however those caregivers with malaria children but who did not come to the health facilities could not be interviewed introducing a form of bias.
Conclusion
Despite these limitations, the finding from this study brings to the fore some of the factors that influence prompt malaria treatment in a rural setting and provide a platform on which future malaria control strategies can be formulated. However, there is need for further research using other methodologies to explore in depth these factors that promote or negatively impact on prompt and effective malaria, in order to have a much deeper perception of not only structural but also the cultural and socio factors at play.
The results from this study suggest that a low proportion of caretakers of children under five years of age with malaria are seeking care promptly at health facilities in rural settings. Barriers to access of prompt health care include longer distances of travel to health facilities, inadequate household income, shortage of antimalarial at facilities encourages caregivers to the practice of self-medication with other non-biomedically approved malaria treatments such as antipyretics or herbal medication, resulting in delayed malaria treatment. Factors that negatively impact on access to prompt malaria treatment are so complex such that even in a country, they differ from one locality to the other. Therefore there is need to look at the local context in coming up with solutions. Finally, there is an urgent need to direct additional resources towards addressing some of the barriers identified in the study, to reduce the morbidity and mortality associated with malaria among the under five children in the rural setting in order for the country to attain Sustainable Development Goals of reducing malaria infections and infant mortality rates in Zambia by 2030.
